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pathways were analyzed by immunoblotting. Hyperoxidized PRXs
resulting fromexcessive ROSweredetectedusing anantibody that reacts
with any PRX familymemberwhen it is in the PRX-SO2/3 state. Reduced
and disulﬁde oxidized PRX2 (cytosolic) and PRX3 (mitochondrial) were
measured by separating the reduced monomers and oxidized dimers
using non-reducing SDS-PAGE followed by immunoblotting with iso-
form-speciﬁc antibodies as described by Cox et al, 2010.
Results: In time course studies, cell death after menadione treatment
was ﬁrst seen at 3 hrs (38% cell death) with 72% of the cells dead by 9
hrs. Cell death was completely inhibited when MCAT was over-
expressed, thus conﬁrming that the stimuli inducing cell death was
mitochondrial in origin. Chondrocytes from donors of different ages
were treated with menadione for 0-60 minutes in order to examine
redox events leading to cell death. Hyperoxidized PRXs were observed
with greater amounts seen in cells from older donors (Fig.1). We further
examined speciﬁc isoforms of PRX and determined if chondrocytes
from older adults were more susceptible to induction of oxidative
stress. A signiﬁcant difference in PRX oxidation was noted between
older (avg 63yrs) and younger (avg 38yrs) donors for PRX2 and PRX3
(Fig. 1). IGF-1 signiﬁcantly increased phosphorylation of Akt at 5
minutes which was maintained out to 90 minutes but was signiﬁcantly
inhibited in cells pre-treated for 30 minutes with menadione (Fig. 2).
Conversely, menadione treatment induced a sustained and signiﬁcant
increase in phosphorylation of the MAP kinases p38 (Fig. 2) and ERK.
MCAT blocked menadione induced inhibition of Akt phosphorylation
and reduced phosphorylation of catabolic p38.Figure 1. Effect of age on chondrocyte PRX hyperoxidation. Old (avg
61.3±5.9yrs) and young (avg 38.3±6.1yrs) chondrocytes were exposed to
menadione (25 mM) for 0-60 minutes and PRX oxidation was evaluated.
Immunoblots shown are representative of three independent experi-
ments. Data is presented as mean±SEM, *P¼<0.05.
Figure 2. Effect of oxidative stress on Akt and P38 phosphorylation.
Human articular chondrocytes were treated with menadione (25 mM),
IGF-1 (50 ng/ml) or both for 0-90 minutes and phosphorylation was
analyzed by immunoblotting for phosphorylated Akt and P38. Blots were
then stripped and re-probed for total Akt and total P38. Data shown is
densitometric analysis of three independent experiments with phospho-
proteins normalized to totals (mean±SEM, *P¼<0.05).Conclusions: Mitochondrial generated ROS resulted in hyperoxidation
of chondrocyte PRXs which inhibits their ability to serve as anti-
oxidants. Cells from older donors were more sensitive to menadione
consistent with a basal state of oxidative stress. PRX oxidation was
accompanied by activation of the p38 and ERK MAP kinases and
inhibition of the pro-survival protein Akt followed by cell death. These
results highlight the ability of mitochondrial ROS to alter redox balance
and compromise pro-anabolic cell signaling pathways suggesting a
mechanism by which oxidative stress may be a contributing factor to
age related decline in chondrocyte function and osteoarthritis pro-
gression.
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THE TISSUE SPECIFIC ROLE OF SIRT1 IN JOINT INFLAMMATION AND
ANABOLIC CARTILAGE GENE EXPRESSION
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Purpose: Aging is the primary risk factor for OA, however, the role of
aging-associated molecular mechanisms in OA is poorly understood.
The class three histone deacetylase, Sirtuin 1 (SirT1) has been exten-
sively shown to regulate lifespan in lower organisms and signalling
pathways linked to mammalian aging. Deletion of SirT1 in cartilage was
recently shown to increase OA severity in mice. Here we examine the
molecular effects of SirT1 deletion on chondrocyte and joint biology in
vitro and in vivo after destabilisation injury.
Methods: Gene expression proﬁles were examined in the chondrocyte
cell line (HTB-94) with the pharmacological inhibitor of SirT1 (EX-527;
100nM), by siRNA knockdown, or by activation of SirT1 using (SRT1720;
500nM). Post-natal deletion of SirT1 in a pan tissue or cartilage speciﬁc
manner was achieved by crossing SirT1ﬂ/ﬂ x ROSA CreERT2 or SirT1ﬂ/ﬂ
x Aggrecan CreERT2 respectively. Destabilisation of the medial menis-
cus (DMM) was used as a model of joint injury. The effect of SirT1
deletion on the regulation of a panel of previously deﬁned mechano-
sensitive genes was examined by RT-PCR using Taqman microﬂuidic
cards.
Results: SirT1 inhibition by EX-527 (100nM) or siRNA in chondrocytes
(HTB-94 cell-line) reduced gene expression of COL2A1 (p<0.01),
Aggrecan (p<0.01) and SOX-9 genes (p<0.01) whilst not affecting
matrix degrading proteases such as MMP-13 or ADAMTS-5. Conversely,
activation of SirT1 by SRT1720 (500nM) stimulated the expression of
COL2A1 (p<0.01), Aggrecan (p<0.01) and SOX-9 (p<0.01). Following
joint destabilisation in the cartilage selective SirT1 knockout (KO) mice,
COL2A1 (p<0.0001), Aggrecan (p<0.0001), SOX-9 (p<0.01) gene
expressions were down-regulated compared with control joints.
Interestingly in joints where SirT1 had been deleted in all tissues,
several inﬂammatory response genes were increased including IL-1b
(p<0.0001), IL-6 (p<0.0001), CCR2 (p<0.001), MMP-13 (p<0.01), and
ADAMTS-4 (p<0.001) and NPY (p<0.0001).
Conclusions: These results suggest that SirT1 has both anti-inﬂam-
matory effects globally as well as pro-anabolic effects in cartilage. The
relative importance of these effects on osteoarthritis development will
be explored.
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DEFICIENT AUTOPHAGY INDUCES PREMATURE SENESCENCE IN
AGING AND OSTEOARTHRITIS
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Purpose: Aging-related Osteoarthritis (OA) is characterized by insufﬁ-
cient extracellular matrix synthesis and articular cartilage degradation.
Autophagy is essential to maintain chondrocyte homeostasis by regu-
lating the intracellular macromolecule and organelle turnover. Previous
ﬁndings indicated that autophagy is defective in Aging and OA articular
cartilage. However, the speciﬁc target/-s that regulates this homeostatic
mechanism and affect cartilage integrity are still unknown. The objec-
tive of study is to identify relevant targets regulating autophagy in
Aging and OA by proteomics.
